Abstract-Many empirical studies have shown that a large part of the growth productivity is realized through foreign technology, so the objective of this paper is to test the role of foreign presence in the technology transfer through the analysis of its impact on productivity for Tunisian manufactory sector-based over the period 1990-2012. To this end, econometric equations that relate the total factor productivity (TFP), with foreign direct investment (FDI) that reflects technological spillovers will be tested. However, we use the generalized method of moments to determine the TFP.
I. INTRODUCTION
The role of foreign direct investment (FDI) as a factor in technology transfer is a precaution taken by many economists [1] . Thus Technology can be transmitted to developing countries thanks to the importance of the presence of foreign firms in this country. However, the entry of multinational firms leads to increased competition and creates pressure for domestic firms to become more productive. So the effect of competition implies that the technology introduced by foreign firms is an important source of technology spillover. We can also note that, according to the experiences of some foreign countries such as Australia, Canada, Mexico and Venezuela, the presence of foreign firms has a positive impact on productivity of local firms in the manufacturing sector and external effects are highly significant particularly on the growth.
In this context our objective is to analyze the role of foreign presence in the diffusion of technology and its effect on productivity growth in Tunisia, as a developing country. This paper is organised as follows: Section II presents a literature review. Section III then examines the several estimations. Section IV summarizes the results and Section V concludes.
II. LITERATURE REVIEW
The literature on technology transfer shows that the effects of FDI (foreign direct investment) on the economy of host countries are various. [1] - [3] and more recently [4] , in using an endogenous growth model argue that FDI helps to promote growth in developing countries by facilitating transfer of technology, increasing the skill level of workers and especially by the increase in exports and 
competitiveness.
Similarly, the results of work [4] suggest that technology transfer is a channel through which growth can be promoted. [5] , [6] argue along the same lines as the research and development activities conducted by foreign multinationals exert spillover effects on local firms that whether at the level of training of the workforce or in performance of inputs, but it is important to note that technology transfer with inflows of foreign direct investment will be beneficial to the host country that if it already has a fairly advanced level of technology or if it has a significant level of economic growth. [7] Shows that FDI and international trade activity of firms is a natural starting point of thinking about the international diffusion of technology.
A. Domestic Firms and Multinational Firms
According to [8] , the multinationals firms have a spillover effect on domestic firms which provides the diffusion of technology through physical contact between the holder of technology and one who will receive it. Thus the knowledge brought by the multinational firms are likely to diffuse through links between suppliers and customers. However, imitation facilitates the upgrading and strengthening the R&D. The Relations with the multinational firms are an effective channel of technology diffusion for the host country. In this context we find that multinational firms have an important role. First they behave as a demonstrator for stimulating local businesses. They constitute a new channel to export where learning occurs through observation [9] .
Similarly [9] argue that "technology transfer between multinationals and their subsidiaries do not operate only through the machinery, equipment, patents and expatriate managers and technicians, but also through training of local employees of subsidiaries. This training applies to most employment levels." Furthermore, knowledge transfer can take place also through imitation and copying technologies and management methods and organization that would improve productivity. [10] Considers foreign direct investment (FDI) as an explanatory factor for the total factor productivity. [11] , FDI involves technology transfer and in fact constitute a powerful source of learning whose benefits are spread across sectors by the mobility of the workforce. In addition to the import of capital goods and the purchase of technology and licensing, FDI becomes theoretically a crucial means to exploit the global knowledge and facilitate technological change and promote productivity growth [12] .
B. Empirical Works
As part of the empirical work on the effects of FDI [4] , using data on FDI flows from OECD countries to 69 developing countries found that FDI has a positive effect on growth in per capita income if the recipient country had attained a minimum threshold of human capital.
According to [13] it appears that the diffusion of technology to the host country, measured by international patents, increases with the level of human capital of the country. Therefore according to [14] rich countries benefit from U.S. multinational firms in host countries while poor countries do not benefit as much. Similarly, [6] confirm the importance of R&D and human capital. Their result (according to an analysis of the OECD countries) shows that R&D ensures technological catch-up. [15] Studied the relationship between FDI and growth by using simultaneous equations on a panel of 84 countries (21 developed and 63 developing). Their results show that FDI promotes growth through direct effects but also through their interactions with human capital. Moreover, they found that the technological gap between developing and developed countries is likely to limit the positive effects of FDI. However, the presence of FDI is not a sufficient condition for the diffusion of technology to host countries. Indeed, convergence and catching-up are dependent then the absorption capacity of the host country (which is in its scientific and technological infrastructure), the technology gap between local and foreign companies, and the quality of local human capital as a key factor for economic growth in the host country must have an education system very efficient. Thus a well-trained and well qualified worker allows the transfer of technological and organizational knowledge from foreign firms and benefiting local businesses and therefore there will be an improvement in the overall effectiveness of economy. Thought, interest in FDI for host countries appears in his role as catalyst for development. Indeed, the contribution of FDI to growth and to strengthen the technological base of the host country depends largely on the economic and institutional context. In fact, the empirical studies [9] , [4] showed that FDI can contribute to productivity growth only if the technology gap between domestic and foreign firms is not too important, and when the absorptive capacity is sufficient in domestic firms. [16] Similarly suggests that FDI is becoming more integrated into corporate competitive strategies and national development policies. In summary, according to [9] , it appears that countries relatively well endowed with human capital have the ability to attract foreign investment-intensive technology, which can increase the qualification of local labor. Moreover a number of recent studies do find qualified evidence for relationship between the FDI and technology diffusion [17] found strong evidence of productivity gains. technology transfer has generated profits for local firms, greater competition and lower prices [18] examine the impact of international and domestic technology transfers on, firms productivity performance in a sample of 448 Belgian innovating firms during 2003 − 2006. They find that firms engaging in international knowledge transfer strategies record substantially and significantly higher productivity growth. [19] Find that technology diffusion from US foreign affiliates has a positive and significant impact on labor productivity only if host countries have a minimum level of human development. [20] Find that FDI is an effective channel of technological transfer across borders. Also, the analysis uses a novel approach to take into account the possibility that physical distances can act as a barrier to economic and technological interactions amongst countries, by embedding a measure of geographical distance into two specific channels: international trade and FDI.
III. EMPIRICAL STUDY: TECHNOLOGY SPILLOVER EFFECTS OF FDI AND ITS RELATIONSHIP WITH THE GROUTH OF TUNISIAN ECONOMY

A. Descriptive Statistics
The Fig. 1 shows that firms with foreign participation accounted for 3068 firms in 2012 against 2339 in 2001. Concerning the partnership in manufacturing, we find that we have 1924 firms with foreign participation which are 1192 of them have capital to 100% foreign and 1634 of them are totally exporting, which representing 85% of firms in partnership. Analysis of the number of firms with foreign participation by country of origin reveals that France remains the predominant partner with 43% of firms with foreign participation. Italy comes second with 29% followed by Germany and Belgium with 9% sequentially and 7%. We note that firms with higher foreign participation is in manufacturing, that where it is necessary to have advanced technologies. In this sense, foreign firms are more productive, have more information on foreign markets, and use the best manufacturing processes and new technologies.
The following Table I show that the sector that experienced the greatest attraction of foreign investors is the Textiles and Clothing. It represents 20.66% in 2006 and 7.21% in 2012. However, the Electrical and Mechanical sector becomes more attractive investment in 2012 with 37.6%.
We note that it is the manufacturing sector that contributes most to growth at a relatively high level above 50% particularly in the sectors "building materials" "textiles" and "chemistry", see Fig. 2 .
B. The Total Factor Productivity (TFP)
The use of better production techniques and skills in human resources leads to an improvement in factor productivity and hence higher economic growth. So productivity measures the efficiency with which an economy transforms inputs "capital and labor" in the final product. Where Labor productivity is the gross domestic product (GDP) per hour worked or employment and Capital productivity is GDP per unit of capital. According to [11] TFP depends not only on the domestic stock of knowledge but also the stock of foreign knowledge. TFP measures allow an analysis of changes closely linked to the growth, production growth is the result of the growth of inputs and growth in productivity resulting from the use of improved production techniques (technological, organizational) and qualifications of human resources. Measurement of total factor productivity allows us to see if technological diffusion leads to an acceleration of productivity growth at the sector level. Total factor productivity at the sector level is quite heterogeneous; its evolution is determined by both structural and cyclical factors (international situation, external openness, technology investments etc.). Before addressing the impact of new technologies on TFP in the manufacturing sector, we analyze first how this productivity assessed in previous years.
During the last years, the results recorded an improvement in the contribution of TFP to GDP growth from 26% during the period 1992−1997 to 45% during the decade 1997−2006, which translates as the effort on technological progress and improvement of qualification of the workforce. The increase of inputs generates contributions of 30% for work and 24% for capital.
In the following, we present some results on the evolution of labor productivity, capital, and total productivity at the sectoral level manufacturing sector has a stagnation of the partial labor productivity, hovering around 2. Measuring the TFP is based on the estimation of a function production. Our estimates are conducted on the basis of sectoral data (firms belonging to the Tunisian manufacturing sector), we used a production function of Cobb-Douglas as follows:
With Y, K and L are respectively the volume of production sector manufacturing, the stock of capital and number of workers employed in period t. The parameters  and  are elasticities of production capital and labor respectively and A is the technical progress or TFP. TFP can be written as follows:
Transforming the above production function into logarithms allows linear estimation, and henceforth small letters will be used for logs. A simple standard estimation equation of the production function then looks as follows:
The residual of this equation is the logarithm of specific total factor productivity it A . There are several methods on the estimation of TFP, we advance in the following some work that focus on measuring TFP.
Parametric methods are generally the most used.
Nevertheless estimating the TFP may be made either by the (GMM), either by the semi-parametric method either by stochastic frontier. These three parametric methods can solve the problem of simultaneity.
C. Empirical Test of FDI Technology Spillover
We use the generalized method of moments to determine The TFP. Under this method the elasticities of value added with respect to capital and labor are highly statistically significant and amounted respectively to 37.18% and 60.62% According to the estimate the parameters of the production function, we pass to the calculation of total factor productivity. An analysis of FDI technology spillover effects raises the question whether FDI in Tunisia has all the aspects of the technology spillover effects for TFP 1 .
Model and data specification: Foreign direct investment, research and development investment, exportation and importation are chosen to explain variables, and the model adopted can be expressed as follows:
Whith TFP: is total factor productivity, i means sector The difference between these two writings is in the lag phase of FDI technology spillover effect on the effect of the total factor productivity. Lags may be appropriate because spillovers take time to materialize.
The datasets used in this paper are annual and based on manufacturing industries in five sectors for the period 1990 − 2012 where we note: 
Results and interpretation:
The test results of FDI spillover effects can be seen in Table II . The results of the 5 regression equations show that the overall impact of FDI total 1 The study will focus on five manufacturing sectors (food industries, building materials industry ciramique glass, electrical appliances electronic industries chemical and textile clothing industry 2 We considered the exports and imports of only three sectors for the unavailability of data for other sectors.
factor productivity is positive, and is significant. The results of the regression equations show that in sector one (Food industry), the first model shows that all variables are not significant except exportation (X) when an increase at 10% in exportation promotes tfp (where tfp = lnTFP ) by 16.06%, after introduction lags. The second model where we denote by (') of sector 2 (IMCCV Industry of building materials ceramic glass), show that all variables are not significant, but model 2' fit better which indicates that FDI and R&D technology spillover exist as factors that lag time. This model introduces FDI and the delayed second phase of the value of R&D after the value of the second phase, the results show that this model fits best, so we can say that a 10% increase in FDI in ceramic materials and glass building sector leads to a 4% increase in tfp in this sector. This model introduces the lagged first phase of the value of FDI, and the current value of R&D. However, from Table III we see that the research and development requires a period of time to have positive effects on tfp.
The results show also that the interaction between FDI and research and development ( ln FDI.ln R & D ) has given a significant negative impact, but this can be explained by the absorption capacity remains low so that the technology and foreign innovations were not well absorbed.
In the electrical and electronic domestic appliances sector, model 3 show that importation (M) is significant, but that FDI impact of total factor productivity does need a period of time before gradually playing out as we can see in model 3' which indicates that FDI technology spillover effects on the total factor productivity growth takes some time for local companies to absorb these techniques.
For the chemical industry sector we note that only the lagged first phase of the value of R&D has a positive and significant impact on total factor productivity. For the textile and clothing sector model 5 shows that the imports in this sector have a significant and positive impact on total factor productivity, while FDI and research and development requires a certain period of time to have positive effects on TFP (model 5') The absence of positive contribution of FDI to TFP can be explained by that FDI remains low and minor despite the encouragement changes in economic policy after 1980.
In addition we find that these investments are concentrated in traditional industries such as textiles, rather than sectors using new technologies where the contribution of advanced technologies in the total factor productivity will be higher.
The following is an empirical analysis of the relationship between FDI and manufactured economic growth.
D. Determination of the Relationship between Growth and FDI in Manufacturing Sector
An analysis of FDI ma 3 technology spillover effects raises the question whether FDI in Tunisia has all the aspects of the technology spillover effects, or has brought economic efficiency of the future. We consider in our study the manufactured sector so we consider VA ma the value added of manufacturing sector and for this analysis. In the empirical analysis of data, the years from 1993 to 2012 are taken as a sample interval. To facilitate the study, a steady sequence is generated by taking the logarithm of the data sequence number, which does not change the characteristics of the variables. The logarithm of the variables of 
Unit root test: The ADF test is used to test the stability of variables, such as test results in Fig. 3, 4 . That shows that all the level series of the variables are not smooth and their first-order differentials are stable, that is, all are I (1) sequences; the two long term relationship between the variables can be established through the next step of cointegration test. Fig. 3 . The stationarity test table of the IDE ma . According to Table V , the unit root test of GDP shows that the ADF statistics is minus −3.742716, less than 5 percent of the significant level of the critical value minus 3.020686, so the original assumption is rejected. It means that the GDP variable has no unit root, that is, this variable is a steady variable. In a word, through unit root test, the degree of technology transfer and GDP are the steady variables, so 6 Foreign investment; foreign contracted projects, and labor cooperation; foreign joint ventures or enterprises with Chinese ownership; foreign production technology contracts; multilateral cooperation with the United Nations Development System and other international organizations; economic and technological aid from friendly countries. spurious regressions do not exist when the causality between the degree of technology transfer and the GDP is analyzed.
Analysis of causality in the degree of technology transfer and economic growth in Tunisia: Statistical data Eviews7.0 software is used to analyze causality between the degree of technology transfer and economic growth data. After testing, we can see in V that GDP is the Granger does not cause of the degree of technology transfer growth. However at the significant level of 10 percent, the degree of technology transfer is the Granger cause of GDP. As a result, we can say that at the 10 percent level technology transfer cause economic growth.
V. CONCLUSION
In this paper, we examined two issues regarding the productive performance of Tunisian manufacturing industries.
First, we focused on measuring sector-based TFP levels using GMM and analysis the role of foreign presence in the technology diffusion over the period . Estimates of our model show that a 10% increase in FDI in ceramic materials and glass building sector leads to a 4% increase in TFP in this sector.
In the electrical and electronic domestic appliances sector, the results shows that importation (M) is significant, but that FDI impact of total factor productivity does need a period of time before gradually playing out. (This indicates that a FDI technology spillover effect on the total factor productivity growth takes some time for local companies to absorb these techniques).
Same for the textile and clothing sector the estimates shows that the imports in this sector have a significant and positive impact on total factor productivity, while FDI and research and development require a certain period of time to have positive effects on TFP.
For the chemical industry sector we note that only the lagged first phase of the value of R&D has a positive and significant impact on total factor productivity so we can conclude that the research and development requires a period of time to have positive effects on TFP.
The results show also that the interaction between FDI and research and development ( ln FDI.ln R & D ) has given a significant and negative impact, but this can be explained by the absorption capacity remains low so that the technology and foreign innovations were not well absorbed. Also this can be explained by that FDI remains low and minor despite the encouragement changes in economic policy after 1980.
The result shows that, in global, there is a positive correlation between foreign direct investment and growth in the Tunisian manufacturing sector and the two variables have a relationship of long-term dependency from the cointegration regression equation 5. Test results show that the increase in FDI ma promotes growth of Tunisian manufacturing sector. wold test showed that exist a short-term effect. There is long-term stability and short-term effect too between VA ma and FDI ma . So we have found that the degree of technology transfer cause economic growth. Hence, we have seen that the transfer of technology can occur through several channels, however, in this article we have focused on the importance of FDI in technology diffusion. Several theoretical models argue that multinational firms should generate technology spillovers to local firms through FDI, which is the most important component for a country to attract technology spillovers and benefit from improved technologies as they provide better productivity However, it should be noted that to maximize the absorption of technological spillovers, the domestic country must have a high level of education and training for workers in addition to investment in R&D.
